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Summary:
Thermal energy available from pond / spring is adequate

except in most extreme conditions.

Due to remote location and fragility of electrical supplies at times of heavy storms

a substantial backup gas furnace is required, which could be used to supplement

geothermal energy if necessary.

Assumed Thermal Values

Hrly btu heat load = 50,000 btu

Gallons per cu foot= 7.4

1 BTU raises 1 LB of water 1 degree F

1 Gallon of water = 8.3 lb

1 Cu Ft water = 61.42 lb

1 sf sun = 300 btu

1 gallon of water 1 degree = 8 BTU

Solar gain in solar system usually assumed to be 30% loss at 45 degree angle, 50% through windows

Observed Conditions at pond and springs

Water flow from 2 springs 1 to 30 gpm with minimal flow June - Sept

Springs flow all winter, surface 1 1/2 inch tubing remains ice free and melts snow over it showing a depression until snow is over 18 inches

Pond water temps at spring flow rates of 1 to 20 gpm

High flow - 37 degrees, air temp consistently in low to mid 20's day, low teens night

ice varied from fringe of pond to 50% surface.

Low flow - 70 degrees

Additional spring waters available on site requiring pumping (app 8 foot head) app. 1 - 8 gpm

Thermal Contribution per Source
Heating Mode

Cooling Mode = Half heating load, app 2 to 2.5 tons

Total avail thermal energy per day Pond Spring Pond Solar Pond Solar Gain

Static flow gpm Thermal recharge Static per Day

15 from basin to soil contact

1/2 normal earth loop

Normal Pond loop

length 40 Earth 30 30

width 20 Loop 15 15

depth 4 1 300 gross btu per sf

cu ft 3,200 225 67,500 net btu/hr 50% collection efficiency

gal 23,680 21,600 1,665 405,000 net btu per 6 hr direct sun 10 am to 4 pm

lbs 196,544 179,280 13,820 30 Delta T deg F for one change of water in solar pond

btu per degree F Typical Htg 196,544 179,280 13,820 8 Delta T deg F for four changes of water in solar pond

btu per 10 degree F MIN Season Avg MAX 1,965,440 1,792,800 1,200,000 600,000 138,195

heating hrs available 18.43 47.68 122.0 39.3 35.9 24.0 12.0 2.8 8.1

heating days available 0.77 1.99 5.08 1.64 1.49 1.00 0.50 0.12 0.34

Typical Cooling

MIN Season Avg MAX

heating days available 0.38 (note assumed from minimal flow rate and recharge from soil basin / soil contact)


